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Abstract (Basic) : EP 369302 A 

The image signal (PS) or a screen threshold value (D) is converted 
by a number of conversion functions (Fi, Gi^ fi, gi) . The number (NST) 
of reference solid pixels, which should be exposed to attain a. halftone 
area rate specified by a given image signal, is calculated for each 
quarter block (QB) which is a quarter of one unit block for one 
halftone dot. The numbers (NRS) of virtual solid pixels, which would be 
exposed if the converted image signal or the converted screen threshold 
value were used, are calculated concerning respective conversion 
functions for each quarter block. 

THe number (NRS) of virtual soiled pixels which is the closed to 
the number (NST) 9 of reference solid pixels is selected and the 
conversion function corresponding to the selected number (NRS) is also 
selected for each quarter block (QB) . Photosensitive film is exposed on 
the basis of the converted image signal or the converted screen 
threshold value converted by the selected copnvesion function, whereby 
the halftone area rate specified by the given image signal is attained, 
an the line portion is prevented to be seen broken. 

ADVANTAGE - Eliminates grainess noise. (29pp Dwg.No.8/14) 
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ABSTRACT 

PURPOSE: To eliminate the generation of granular noise by selecting a 
conversion function imparting the imaginary number of blackened pixels 
nearest to the reference number of blacJcened pixels from prepared 
conversion functions at every divided dot blocks. 

CONSTITUTION: The original picture is read at every pixel by a scanning 
reading apparatus 200 and processing such as the setting of gradation or 
the emphasis of a contour is performed by an image processor 300 and the 
processing result is inputted to a scanning recording apparatus 400 having 
a dot forming part 500. In this dot forming part 500, a plurality of 
conversion functions for performing level conversion to the predetermined 
" s"c r e e h pa 1 1 e r nT d e f i ned~ o n ~t h"e do t~ b 1 a c k ~o f a n~ima g e' "srg n a 1~ "a r e p r e par e d" -a n d - 
a dot block is divided into divided dot blocks and a conversion function 
imparting the imaginary number of blackened pixels nearest to the reference 
number of blackened pixels is selected from the plurality of the conversion 
functions at every divided dot block to convert the image signal to a dot 
signal and the dot image on a photosensitive film 600 is exposed to be 
recorded. By this method, the generation of granular noise can be 
prevented. 



.©Int. CI.' 

B 41 J 2/525 

Q 03 F 5/00 

H 04 N 1/40 



® B * a 4# If ir ( J P) @ 1^ n \ii m -Si M 

® tS: n e}t fF^^ (A) ^2-136255 

^giJia-^ Jrl^Sa*-^ ©-Z:^ ^fiS; 2^(1990) 5 .^24H 

A 



1 0 4 



7036-2H 
e940- 5C 

761 2-2 C B 41 J 3/00 B 



©AHA 



<g)^ 0 Bg63-292174 
©ta m BS63(]988)11^17B 

it!l«D 1 

^1-2^ 











16 


a» 








X 


^ A S! » ft M 


n 




> 




5> 






□ 


V 5^ C 


1 


. ^ m 
















L 


ic IS tf? r & I 








































(e) rtiiffi^ 








D y 




C i: 


ic , 






2 






ts on 












tn 


£ fa )S $ tft 


HQ K 






V^ T 










^ t tz 






m ^ 


^ S S2 » 


^ n 


« ffl 




fir 


fg ^ (C 






V 






> tc 




U X 






n K 




-:J t> T 




1^ ii ^ 




* c 


t C J: 








(i J? * ^ 6 


I « 


t 


















€ JI^ I2t 


t 


73 iSt- T 35 


0 T 












(f) WEIS 




\c 






E 








tc B 




(a) 




S 1$ H ^ 


, t 




60 £ S 








fc (g ^ C J: o 


X » 


j£ 






?t 


^ t 


^ I 


fg 


4: . ^ 




J?i 




^ ^ ft r 


^ m 




a y 


± T 


a ? 




<j « e 




















n 


/9[ £ 








- > 


IC 0 


T . 


U ^ A/ 


3 


. J! m <o » « 






















ift ^ fr 


d it 


*:> ^) a » 






a ^ ffl 


s t 


-5 I S 




C S » ± fH 






} 


































d <0 5S lA . 


m ft 










a t: 






ffi g IS 




(b) 






V 




£ <0 


;^ ^ 


? ^ W 




» ^ B K ic 


ca t 




• 
















^ 10 M 


tc ^ 


15] 19 






iSl 7 P 


y 


C ^ IPI 




( O 


) 




















2> I S 


i: . 
















18 » a 


@ K 




















(c) 


£8 


n it IC ^ 


^ 




j(d ^~ 


ft ^ 


^ k: 5S 


i 


IIS S « Ji!^ ^ 






T 






X w 


^ na 




5 5- 


u 


T , fiil 


E« 




D 7 


0 c 


i: C ?5 




ft er ^ 


6 


3 9 3 ^ c pa 




n 








?n 6 


n T 






t 


;u Si e 


Wdi 


T 2> I S 














b , C ff) cfc ^ 










X 




n 




@ St KJ; . 




(d) 




a a <o a 










S IS 




on « ^ o 


v^ ft: 


t) 




m ^ 


SP 




n t 


L 


■c a 


it 




A/ & 


c ia ^ 35 






tr 


t A/ 


S ^ ^ 










i: 


m ft 


<0 


1= ^ 




0 





-351- 



^ ^ m 

63-1 6945^ifK:. 3bSts^\JlbnitL(0Fitii 

3 ;u K A ^ - > * ffl flir*ii:^)(c, Wj5(r^W 

( M )k L X ^ 1 1 ^ n i& ) 



?$IS1^2-13G255'(2) 

ffl ft t ^ . 

( n m <o g w ) 

Jft (7 ^-/t-ft io~g-tt-in-B^e-ffl-«- r- 4» . 

c 15 < <j 5. . 



A . ^ ffl a ^ « gt t>j ft/ 





2 












?6 


<0 




/s :^ 


-t 




:^ 


(0 


B 


IS 




V 




T V 




Si 


1 


0 


0 




S ft 


tf 




-3 T 


jy 












IE 6 


n 


. coj:.3t:bT|i?en 




St 


(S 






ii 


ft 


ffl ® 




D5 3 0 0 tc HS ? n s . 


3 St 








n 


3 


0 


0 » 




A /I s n e ft ^ ?^ 


U T 












3 


> w 








m 




u 


X 












4 0 


0 






X 


6 


n 


* • 










{9 








o 








«b {IS 




^. 








0 


y - 






n 


b 


T 






t 


























n 




/x ( 






iit 




) 


e 


0 0 


± 




m 


1 




tt 








b fc 
















n\ 




fc 0 


T 


^-5. KlK^i^l 1± 



-352- 











n 


T 




;5 






I& 




6 


H 1 


0 


0 






y 


75 




ic 




en 










7 


K 


2 


1 iC 


J: o 


T 


It 










^- 




b 










0 


S 




» 


. @ 


ft 






0 


s 






i$ 






151 


IS 




3 0 


0 


iC 




T 






iE 










- 


•> 


B 




29 


t 
















n 










m 








p 


S 






T ^ 






n 


§ . 


















IS 






ft 




Ji 


P s 












5 


0 


0 




CO 


It 






5 


1 




A 




$ n 


> 






r 2> 




XI 


M. 




tM 




n 


tc 






7t 


)t 




9D 


IS g 


Q 


S 


i: 


U T 


ai ^ 




n 




• 


£2 






7 


K 


A 


1 




Y 




tc 






t o 


o , 


n 


it 










Q 


s 




Z 


u 


T 




£ Hi 






)t 


- 


A ^ 






u 






n 






£ 


n 


K 




A 


6 1 


± 


(C 




« ts 


n T 




75 




tc 






t 








7 


-( 


;u 


A 6 


0 


0 


± 


^ m 






• 
















c 




n 


yt 


0) n 




R 




A SI 






T 




m 




& 


m 










A 


6 


1 C 




Id 




T 15) 


T 




D 


- 




'J 


X 


y 




- 




— 


6 


2 


U ^ 






[?g X 










K 








82 




^ 




K 


4 


1 ^ 


u 
















% 




u 


T 


ID 




t 




□ 




5> V 




I 


> 




5^ - 




2 


12 




it 








Y 








<S 


H L 








t 


■ 














tit 


a 






K 




L 






j3 






5 0 


0 






7 


-r 



15 ^2-136255 (3) 
A/A/£ei»i/^55 2tCA/3an. S)fc7<A/A6 
00JbC0at3tfn£0t:5^tA'OiiH€-m5tt«>7v 

yi'AfiesFx • ^ H ibxaiyj^ns^. 7^/ua 

->A^a^(?3fc«)tC(^^fi^ffinSr*j$tti 
SE»^fi5^nfc8i, ::t5^u->yO-'>attsp 
jj , spy t\j x^-hz n ^ ^ :x^?';->/^^- 
vawsPj . SPy t3;:^i^';-v/^5i->>it 

tt«S5itcA^en5. tt;«2ir)iF*iic 
psotN^n/>^tc^^UTgu$^5>stt^rTe>,/e- 

l/fcJ:dtca)tMl»fl3QS^ttl/3r2». 

^^ictt±^oiQatc^t^Tffic^6n^Sl!^Rlft^c 









S 




f5 


K 


. L 


t: 






^> 


T 


. 3 














S 


y 


^ 


<0 Ift u A 


IS 


^ <^ 




fit, ^ « to US 


P X 










P 




- e 






u 


fc 


7 


/U 


A 






F 


X ' 








fr 


A ti J: < , 




55} (0 




0 tc &c ^: { 1 ) T 










• 






. er 






A/ 


P 


X 


^ E 






t 


b 


T 


^ ^ e 


n 




• 












m 3 


A 




tc 




t 




























s 


X 




( 


F j( cosd 






s 


Ind ) 




ts 








5 


3 


tc ^ 


1^ 




7 


-f 


A' 


A 




F 


X 




F 














X 


( 


P X U / 25fi) 


y 




;^ 




'J 




> 






> 






S 






S 


P 


y 


A, 


s 


y 






F j( si ni9 


+ 




COS 5 ) 






t^ 




7. 




'J 


- > 


ft 


ISi 


ts 




(D 






& 


ft 


H 
















X 


( 


P X U / 2 56 ) 




^ 


ff 








3 


A @ 




e 




3 


C 


a t^ 






0) 


m 


» 


















( t ) 






J: 




t 








g 


T 




















? 6 tc 




a 




cos e X < 


p 


X U 


y 


25B) 




3 


A 




tc 






T . 


7 






A 


£ 


ei F 


X 




F 


y 


/)^ 










s in 5 X ( 


p 


X U 


/ 


2S6) 


6 :^ 


5^ 






V 










s 


y 


A. 








t7 






7 


t b T 




iK 




(2) ^ 


« 










A 






F 


X 


* 










'J 








S 


X 




S 


S 






F 


, - a « F 


y 


• ^ 






y ^ 


» 






(D 














n 




n <o 










fS 


s 


y 




F 


X ' ^''^ 


y 


• or 




- (2) 


tc ft 






/if 


\i 




15 


n 




n 


t 






a t: 


$ 




• 






2)J tc 




3 


B 




e> 


tc 7. 




'J - > a e s X 






'J 




y 










s 


y 


tc 




V\ T 


ti 




2 


8 




S y f)^ 


S 






'J - > 4i 








S P, . S Py 


256 




SI 


c 


t 


tc 




(fi 7 


D 






u 


B 










ft 


c 


^ <0 S 






n 


^ . :x 5? y 








- > «l 5 P X 




(a 


7 


a 


y 




u 


B kt 




31 








it 






7 


□ 




S P y 








iit « ^ 7 a 


y 


<^ u 


D 


;^ r j«5 £ n ^ 


57 tc 














O ^1 


fit 






7 


0 




u 


B 








JiS T 








;^ ^ u - V 




« s 


X 


» S y ± T tJ 0 


to K 


? 




U 


t 


b 


T 


J3 < 
























6 2 


5 


5 


t 


T fiS ^ J^J 


W W tc 


a 


13 S ^ t 5- 


7 




A/ 


A 


B 




F 




F 


y 




6 














i3i 


A ^ B 


T 






fc ^ IP e A 




m 0 


d 


B T $ t t . 



-353- 



ISTnTf 2-13{;255,(4) 





0 


--3 


) 


€ sft £ -r § 








R 


S 


- F 


0 


( P s ) - 


k 


0 


X P S 


R 


S 


- F 


1 


( P S ) - 


k 


1 


X P S 


R 


S 


- F 


2 


(PS) " 


k 


2 


X P S 


R 


S 


- F 


3 


(PS) - 


k 


3 


X P S 


R 


S 


- G 


1 


(PS) 









- k ' X ( P S - 25 5) + 2 55 
R S - G 2 (PS) 

- k ^ X (PS- 2 5 5 ) + 2 5 5 
R S - G 3 ( P S ) 



- k •* X ( P S - 25 5 ) + 255 
k^ W J: W a »! O M g[ € JSa £ b.T g£ D9 

^UT^<. trc, »ttkttlS[<0^r^T-'>3 
«fc06. fflBlF| (l-1-3)^2/yt6ttt/5®« 



^(3) cj:o;^>:^';->A^i->ffi«(sp^ , s 
P y i3 6 n * < 

SPjj-Sj( - mod 256 
.SPy-Sy-mod2S$ ... (3) 

t tz , 5B3CglC/^TJ:^tc, iP&tt/S7av 

C(0 1/ 4»3a7D'>^QB(OaaQBjt. Q 
By tt. 7^'J-VSflSx ' OTi^Ll }^ y 

f*.* M IS L , 6 e y h s u ± o±ttt:7>t:eg 
a'>T«». ^t^?, swazrsaffns a 01 w 0 s 

P S S 255 . 0 ^ R 3 S 25 5 T « * . 
l«S»{5**PSC^^^ST€>£itp6S&ft:tri?tA/RN 

BcticfTiDns. 

i/aA'K/^^i-ySPI ^Wr&me»/J570:y 
5^UB±IC, 50%«;5ffi{fti|i^lSii;r«.«ttML 

li. i/4ffl*ia7Dy^^QBlo;;;?'j->>^u 
X v> «^ /\- - > ^ fi t> C 13 4> 15; c 5 .fc a C E 

\l o T50%flBlftZP^^liDS31^a^l5ISp^t)^^. 

«1 / 4«i57a^r>>QB<DS|ii5fi|»a«tfSRft 
IR^®ffi*tClftf5iUT2 5 96 T^-&K:=b)b^ZntD6r. 



^ta. ii^BPi-BP4/5g^?nfcmft:SP^^ 
4fi9a7oy;7QB^^ff)ffi^tT^^fla^btr^7tA/ 

B£Ngp$, KSC(4) *1/4lfi^7ayi?QBC 

P S 2 5 5 - N N - (4) 

^^^PSgytt. 1 / 4 ffl /5 7 □ Q B O 

/S7Dy^^QBrt<D^tri;'l'A/B-e^4« 

in 8 H C /Ts f J: ^ /]g 119 <0 » V^ - > U y 

$^3;uK/'!5i->sP2^af^L, iBgHc^-r 

«t^t:S1/4ffi)S[7ay^QBp^tf)iaftC^iz 



-354- 





2> J: 


^ i: u T ^ .fc ^^ . 




y J/ 


3 A/ K A ^ - > S 




B P 


m {Sim Q V 


u B ± v: J: y) ^ v: Rn 


? n 


T t> ^ CO T , C <0 






. a? 9 0 © SI tc ^? 




s 1 


/ A l^f^y Q y ^ 




m * 


U i& ^2h% t ^ o 


T V^ . 








« (t 






U T 


1 /- 4 « ^ 7 Q > 












ffl JSC F : . G 1 IC 

1 1 






^ R S ^ 1 / 4 ft 




^ . 











?*I5]¥ii-13G255 (5) 

& . 

$6C3^|?HOn3fc'^l7^:^T77ST 7Ttt, 
^ / A m o y Q B C t \z 7. T y 7 S ^ 6T- 

^«)fcaifift(S»rai&€fflv^xffl3?2s^aafC^p 

)y (7 ^ 6 . 

a«x ±*j£Ufcs:ift^ fig u Tnii£Lfc»?^jrr 

@Trf5^. IBaMLf^<7)l|fl:0^&P«;, ^Qie 
1 OAil(Cav^Tttin«R 1 - R70t5ft»:^3^ 



< ^ D 


T V> 5> 


. ft ft ^ ji u 


tzm ^ 0 B fg tc 13 


T D - r 0 ( D ) - k 


X D 






T IS 




< ^ -3 T l> 2> , 


1 0 A a C d5 V^ 


T D - r ^ < 0 ) - k ^ 


X 0 






x'm ft 


^} B P 


o 35 a xi( a T 


d5-?fcffllg£R1-w 


T D - f 2 < D ) - k 2 


X D 






R 3 tt , 


tR ^ 0 


B S IC ^3 V> T a 


ft tfi ^ ft a 4> B P 


T D - f 3 < D ) - k ^ 


X D 








^ < >^ 


D . m 1 0 A S 


C T fld ft ,^ i> 


T D - Q 1 < D ) - k ^ 


X ( D 




2 5 5 ] -I- 255 


B p to m 


H // B 


^ T «i ^ fc m 


R 5 - R 7 , 35 


T D - 0 2 < D ) - k 2 


X ( D 




255) + 255 


10 8 0 


C ^ 


T ft; BP ^ B P 




TD-gj {D)-k^ 


X ( D 




255) + 255 


o X \/> i> 


. DPI t$ 


R 4 U jKHtai^ 


B Pi^iStt/jsaE 


'^^j. :k C> V ' > 7. [y y s 


A/ K ffl 


0 




a <0 T tt 


i: /v 


^ ft 1/ T ^^ ^ V^ 


. C J: e» tC U T 


y U > V U 0 -755 t b T 6 . 




fc 0 < k < 


^ « ;S O 


ffi 


^ B P O Si ffl ^ 


2 IE ft T 2> . 




>i b fc 


ft 


ft ra B F i 


a ± 0 


J; ^ 


^ ft ti if! 1 1 


B k: /fv f J: ^ ft 




T , * 


39 


j^r ^ tm 


05 & f 


i ' 0 


i { i - 0 - 3 


) t 7 ij - > ;^ 




^ a ffl r 




U 7 V 3 


A/ K 


- > a ffl 1/ 




« ^ « « '> -r ^ • 








£ ft ffj <0 




- > 7. U y p 3 


A/ I-'- tt 0 , S ft 


ft ft DQ » f j , 0 , ^ :^ 


V - > 


U y ^ 3 A/ 


ft B3 a f 


1 ' 0 


i ^ o T S » 






V - > 7. 




7 5/ 3 A' 


K fil^ T 


0 ic a ft e n * 


. ro ft (D - M $• 


K ii T D JC ft ft b , M )i b /: 


ft ft DQ 




F i . Gi 






to 01 iC ^ y 6 SI 


ft u @ fit (0 iif. sfi 






ft tr t A/ 




^ «) 


i: . ;^ ^ - V 






fR ft ?31^ 


B P i^) S IE 


D <0 y 


T - •> 


a > € T 5 




ft^t7^C<l:)/-CS-2>. 








t ^ , 








D . 0 Ffi WS fi5 









-355- 



T jiE -X' * , 

^1/4«^7oy^?QBc:iii:WlliO., 

^'QB(r)?fftjsa±t:^tf7r*..cnj:j:i3, % 
4«i5[7Dyi^QBt:^v^Ttt. si^ffijbtr^^t 

& N jig i: ;c^_ a to ? n T V> -6 C 5> . 



JJRHf 2-13Gi>55 (6) 
- A k: b T SI ^ 3? 7/ fRi Y tc n t: t re W 5t M 

afc, <^1/4IPJ;fX7ay^'QBt:rf5(^4fl5ffc 
tr- t ;i/ Se N s^. N fSttr*yt'J-«; 7 

T(D1/4ffl^7ci7^?QB(C?4l5^'6^SttJ£r 

* -2) U 135* i i9 < 22 5 * T ^ ^ ^ , Q B 
-QB^ •mod4^^ffi^*r7P, QB'jj . Q 
By ^1/4«^7av5^««li:UT6» l^/j-g) 
1/4tt;S7DS'5'QQ/^^/J5-ff)7Dv^SCJ!t 
bTE!n)^naC:i:tt^&;^. ^/c. 45* 1 
35' d5^^V^^ 2 25 * ^ {? < 315* <^ « § , Q B'y 
«QBy •mocl4tUT, QB^» QBy^l 
/ 4 tt 7_n 7 tt fc ^ ' 





J: 




C 




* - 


















* ^ r 








NST- 


N 




7 


□ y 


Q 


ByV;(!fi!>taiWU/:7Q y ^^.Titentf 




> t »J 




I^S^0i:5^'J7UTl?Tfc^1/4« 




7 □ y 


0 






^ «£> 


■c 






m 1 


2 


5«Eig^PS^s»r5^$ii(R 




f ^ 


;u 


®2aTfl/abfc«f^J^;3cf3i 50007 


D 




T 






Q B 


X 


»QBy^5J:l/SPJ(.SPyl^^^■ 


n 




SI 


<0rt)tffl?>1/4IB;a7Dy^'ffi«St 


>^ 


^ g - 


> 


A' ^ - V jfi tJ T <J5 D . c n 5 W A - K 


lid 


W c 


0 




F 




y 


e tc ^ i'ii ? n e> . 




$ ft: 


> 


A Q B X , A Q B'y ^ J: 1/ A S P j( . 


A 


S P y 




^ ^n^'n<RQn)tfflcoi/4«a7 


Q 



y 


H( t 








- >J£«|T 


^ 0 / c n 


5 


W /\ - K M W 




C 


0 


N (C 


^ X S ffi 


^ - U (0 7 


-f 


;u A j$ F 




F 


(y 




^ a tc » tii 


^ n e . 




t Ay Jji ^ 


'J 




p 


X 


M 


ti . 55 5 K 


o ^ no fit 


F 


0 - F 3 a 


G 


1 


/X. 


G 


3 tc J: -? T 


s ift ^ n fc 




tJi lis ft ft ^ R 


S 


(?) 




n 


^ nic ci- 


<; « s fi: 


tr 


t ;i/ & N us 






M 


t 




;^ ^ u - » 


« M 0 - M 


6 








t 




K 


N si« *8 


r 4) ;i t 




fn la M 7 i . 


s- 




r 


& 


B 








u w tr t A/ 


:>( 




'J 




P 


X M a > ^ 


^ )t tc 




^ ;< t 'J - W 


»i 






M 


c 


0 k: J: o T 


, ;?t ^ 'J - 




la M Q -My 


CO 


7 








± T 0 t ^ 


n -5 . 




^ i5 a 3t * li 




7 




A/ 




a F , , 


F y // 35 tfr 




n a C U T 




f^) 








t3 S T • 






$ r . 1 <o 


t 










^ S S 1 tc 


^ o 'X . Sfi 


1 


<?) 35 W K S E 


L 


1 






« 


n ^ ffl CO 1 


/ 4 « ^ 7 


□ 


7 ff. «l A Q 


B 


X 




A 


Q 


B'y ^ a 


u , c n t 




fe ;i/ ;t ^ U 




P 


X 


M 


0 


7 K u :^ A 


D R i: t ^ . 




7 K U ;^ A D 


R 




J; 




T 


;>< t ' J - m 






lli t , cot 


t 




7 


7 


cr 


tU ^ F 0 U 


0 ^ 5 ■ 



-356- 



35 4 


0 s w 




S E L 4 




0 






u 


• 


* fc 


, V y 


<^ tb 


^ F 0 


u 


1 ^ 6 




:>( 




y - 


m 


m 


M 0 


/r» 6 0 




tii L tlj 


/) 


D 0 U 




4 




IS ^ 


s 


s 


E L 


4 T a 




n . ^ 




as w ? 




D 




U 


D 


0 


U 


Jjo ^ S 


A D 


OCA 


f) 


5 n * , 




















^ . i3R 


2 


^ s ^ a 


s 


E 


L 


2 li 




± 




1 (?) t 




h- IS § 


s 


S 1 C J: 




T 










ffl <D 


;^ ^ «; 


- > 


5t - 


> 


£ tSI A S 


p 


X 


• 


A S 


p 


y 


^ as 




1/ , 


c n ^ 


;^ 


y - > 




U 




a 


A/ 


K 


;»< ^ 


V - S 


P M 


(0 7 K 


u 


7s t ^ €> 


• 


















?) >t t 


u 


- S P M 








3§ ^ 




it 




t J5 JC 


€ t\ 


r d 9(1 


1 


o :^ u 7 




3 


A/ 








> S 


Pit 


» 0 


55 u 




O )D SB 


2 




P. 


^ ^ 


> 


9 


A/ K 


jX^ - 


> S 


P 2 t 


\ 


18 W d 


n 


T 








2 


© 


U ^ b 


ff; ^ 


S S 2 


M 


J: 0 T . 








1 ff) 




U 




3 A/ K 




- V s 


p 


1 S « 




n 




^ ff) 






y - 


> u 






BI 


D «• Hi ^ 




-5 


« 














> c: 


<0 


t * , 35 


3 




t 


U 


h 


€ 


9 s 


sac 


J: o 




3 


O s » s 


S 


E 


L 


3 






- K 


» St 


C 0 


N /In 6 


55 


4 e n * 


$ 










C 


C 0 


€ 3 »^ 



1*ISI¥2-13G255 (7) 
R » S C 0 V C ^ ^ T ^^ S . 

-WtlPfS^PC0C^5UTS»>^'J - P I M/)» 

1 r la s T <)5 * . 

nw^fteo^m^t, cn-tftfysADD'N^ 
Aft. 

c<^;]onaADDCT;«f?enfc*s^, ^-co* 

* 1 t i . 





± <D w 




C J: u T 




tr 




tr A/ 


:^^ 




y - 


P X M 




^ y - 


m 


« M 5 O 




Pi 




r /J 






. m 


ft e ^ 


P S 


^ s » 




» F 0 ^ 






X 






ft: 


«^ 


<^ i@ 


ft 


tr > tr 


A' 






HI 




J: 






¥\ 






« 


























±^ t IS) » 






C J: 






^ (0 


ffi ^) St 




a F 1 




F 3'^ J: 


V 


G 


1 


- G 


3 






fc a ^ 




X h 




tr 5^ t ;u 






y 


- P 


X 


M 


<o y 


€ y - 


^ til 


M , ~ 


M 


fi 0 2 Fr 








« C 


n 


T 




T © « 




K $ 


l> 


fc n if 


n 






^ c 








$ iSl 


ft e 












n 




4 


A 


a (0 




r s 


1 1 . 


S 


1 3 . s 


1 


4 








n 




t C 


5» - 
























t 






y - fn w 


M 


7 










^ t> 


S fi 


m ft 










iH 


{ 


31 4 


A 


@ 


(0 7. 


T 7 7 


S 1 


2 ) h 


± 


3$ t » 


C 


f7 


>i 


^ ff^ 


> 


c 


<r> « 


^ (?) ® 


IS 


^ P s 








IB 




Fo 




ffl 




0 ^ 








t « c , 




5^ 


y 


- > 




u 




a A* H 




y - s 


P 


M CD * "0 












(0 




SB 2 0 




7 a 


A' 


K A' $ - 


> 


S 


p 


2 ^ 











2ffl<Oi2tf?5SEL1U. $RSl<OJt)fcffl(01/4 
ffiarny^^aSQBx , QBy ^ai^LT, C 
n^f5't!A^;st^y-PXMC07KU:;iAORi: 
•J- & . 

c<??7Ku::cADRtcj:»3. ^tysnaM^ - 
Mg (OiSfflsaftei'tA'StN <fc c/ t y - 

n. u n e ft t A/ a N rs/n sjtt ^ 7 ^ A 

a^:xlapi:jm]Wutu-:>:^^Lo -^i-r ctstt 
?n2;, ce)te> tr^t^u^ty-pxMyjo 

a u s 0 a F D c ^ s . 

C<0®-3aD5SD^:gR»FDGC^;V^Tli. ft^t^- 

a N (D 21 > o $ 13 , I L 7 - L J I ( 
t/. J-0. 1, 6) ^niiiU. ^ 0) ^^9^ 



-357- 



J.!fi!l¥2-13U255 (8) 





•A T 


7 / 


c 

o 


1 




/ 


jr. 




/?J la 


a 


J ^ ^ 3 














to 






0 i« 

0 c 


t 

u 


\ 


IE 




rj (3 
aC U 


** 


H 4 


0 0 


*B PC 




P 1 


o 


/\^ 




4 
A. 


C « 




c c 




w 0 4-* 
« 0 t! 








*^ 


n 0 


• 


C 


A 

V 


1 


-r 




A 

H 


□ 






T 




S 1 






o o 


o 




VJ 


M 






— X 




U n 9)1 Qt 

x fMi W JPJ 


la 


7 




T 


■fJC ^ 


17 


it 
c 


A* 

n 




• 


















.J 


/J* «1 


0 








c 


P t 




T l!5I 


id 


* +1 T 

c iV X iff 


lA 

m 






1. 

JL 




TF 


Tr 


ft 

Ji 


7t 


iV 

u — 




VJ 


-7 


•< 


iv A 


lie 


yi c 

W r 


X ' 


s o 


V-' V 


A. X 


/J 


it 
c 


4 I 


% 


S< In 


@ 1 


ir w 




T 0 ffi R 


M 


r 

r 


V 


/Ti 


S£ vi 


c 


u 
C 








-v 


fl 








W 




ZK l»k 

n Si 


wC r 


0 


3 




u 


1 




^ 3 


vj y ' 


y fv 




1 V iB 








rA 


c n 




• 
























c ft 


-o V 


JO *t 


□ 


ISI 


VJ 


■7 


T 


y 0 


I 0 


) 


• 








•f 
1 


0 Ef 


14 








y — 




-J 




y 


i' 3 




h K 


D ic 


2. 

tT 


w L 




v\ 


c 


it 




Of M 


n Mr 


a 
* M 


A. 


w r 2 


1. 








•A' m 

M m 


■w- 
S 




M 

m 




vJ W 


ft* 


n. 








0 


^) I2I 


K W 


-I T 


is 


EM 1& 




1 


C 

o 


H 




c 


\ X 


V) 


^ 4h er ifi 
K Z9( Sn 19 


tOi 

m 




jt, 

5' 






— r 


□ 


V 








* 

9 




n 


Is > 




'J P 


1 M 


MS O 


R ^ 

l\ o 




Id 


K 

M 




rv 


M K. 


/\ Ji 


iK ii 








/)^ 


r3 


vJ 


bd ffn 




la 


IS 


la 


^ • 


Q 


f-t 

UL 




B 


t$ If 


tx 




V M 




fV. > 


r (Pi 






IK 




V,* Mi 


If? s 


0 c 


1 




T 


ir 

k. 


A 


73 


0 fi 




• 




X 


1 1 ^ 
V ~ 




-J 


1 ^ 


y 




A/ 


r > 










-J 

As 




V 




✓ /N 










Q 




0 


D 

r 


M /)* 


b 




7s 


>, 


1 1 — 












A/ 




D 14 


y 


-fit Hi 




73 


c 


ft 




u. it 




r U 


-7 


C u T 3fj 


1 






3 


c 0 


V 


*c 




? 


-7- 


R 








y — 


V 


^ \y 








V 3 




I" 

r 


/\ 






C D 

0 r 


1 in 


6 


A y *J " 


✓ 


B 


/I/ 


K 


te T 

G T 


D 


tc 


$ 


JR 




T 


tt 




3 


c 0 


M 


Kl A 




"7 1 * 


y */ 


a /V' 


r 




U 


J? 




W e 




£L 


M M 0 r\ 
G S U U 


M 


n 




• 




mm 

3 


CO 


V 




Id 






b 




1 


1 el 


CO ^ 


A 


73 c 


TV ^ 
























7 








5 




■ft 

tt 1 


1 


• 


Q 


i 




If"! 


$ tl 


T 




W It 


IS S 


C 


0 


M 


c 




T 14 


. R 


s 


i D 6 






• 




n w 




















tz 


3J 1 


2 0 


1 /;( 




^ n 






n 


u 




5 K 


0 




^ n ^) 


t 


c 






S B 




^ p 


s 




}^ 






t 


w t 


m 


ttT 


^ 5> 


. It 


IS s 


C 0 


M 




to 










L A T (C 






E 
































r 




r ^ 




w 


{3 




L C 0 (C 




0 










1 


4 8 


14 








(0 








T- 


d5 -5 





»^ (It 




fo S 


ft 






H fl tT) A 


d 0 


T 










s s zc 


2 


0 


0 


y> 5 s 6 


n fc 


15 


» *3 0 


s 


11 C 


P U 


7 1 IC 


A 






n , jfl a 




ft 


(S ^ P S 




^ 5> 


• C 


jQ ^ 




m 


ft 


p s 


* - 




, r :^ 




7 2 


c a 


IS b T 


S3 




• 














ft* 


(7 ^ « 


U 




T 


V 7 


2 tf^ 


5 


n js 9f s 


ft 


(i g 


p s 


* u ^ 


ai 


b 




C P u 7 


1 c 


T 


« b 




- K 


@ 2S 


tC 6 W 








* . IR 4 


A a 




«t If ^ 4 


B 




7 □ 


- tc 






7 


a ^ ^ 


> 


tc 


X y)rf ^ 


■ 


m/j 


^ n 








fit 


e ^ R S 






T ^ 7. 0 


7 


3 c 


ft 


^ n , 




6 




K b' T a 






n c p u 


7 


1 r 


3 )t 


n € 




Q 


S 


ic s 1* ^ 






£ » 0 3 


C 




5 n 




















c 


«0 J; 






19 


£t 








b T f! 


T 


























± <D 








3 


ft fS P 


s t 




'J - > 


% 


U y 




VU K (fl 


D 


t 




It « b T 


, ^ 




It ^ S 




23 ^ 


V^ T 


fl)t ^■ 




;j 




i: ^ T 




ft 


« ^ P S 




fc U 




- V 




u 




V 3 A/ K 


D 




«t ft t 6 


^> 


(0 V 










2>? <0 J: ^ 




<0 


c t a fn 





* 6 . 

Vh/^5i->C?(^ybT^Jt^T/aft{§^lC;6 

UT'^si:H^^ajbTn?tMttt<s^^t-&:^ittc 

( 5^ K O ^ S ] 

^b, n)tB5©3^(B5i(D;^ift:tr^^tA^RSsmi][Hb 
ftic, ««i5ttt^n§t:t>i<s^bT^iT 

f til ffi B , 



-358- 



m.3 m u & m Si 9t 0) ^ I' ^ 7j< t m . 

- V ^ U A: S , 

- V ± (0 «I O €• L fc 0 , . 

- > ^ 0 B , 

SI . 

3^ U 0 , 

R <D ^ 7 , 



¥2-136255 (9) 

SI O S!S 0 . 

4 0 0 ^ ISO a g H . 5 0 0 »3 ^ )^ ^ 05 . 
U D - 1» iii « 7 □ y . 
Q B 1 / 4 « 7 □ y 5^ , 

0 - ;^ - > ;^ u V a A/ K IS , 

T D !C Jft H - > 7 1/ V 2/ a K I2[ , 

p X tr t >rp . B p SR^h SB ^) . 

N 55 f tr A/ & 

nm± a It ^5 ft 

^ a ± ^ m £9 



^ 1 0 



goo 




-359- 



^WW2-V6Ui55 (10) 





-360- 



T3Ra¥2-13G^55 (11) 



Sff 4A 



ffi^^tS^-fE^ PS 

C^ttf JC 9 4»S ffi ft f ;i/ 



^512 




S^m^liOizJb^ NsT 



.S15 



{g®*fbt:i7t?;ugS: Nrs 
1/4 JaiS:?"D'y^? QB 



SIS 



-S14 



5 E 



•S17 



C»ZD 



;ir 6 




-361- 



n 7 



1}ISl^a-13B^55 (12) . 































/ 














1 -A 






Q8 — 






! ^ 










V 

\ 

\ 
















OB 





% 9 



















I 
















4— 






lu J L J 


n n 

L ^ <. J 


n r-i 

L J L J 


U J L-J 


r 1 






p -1 r T 
u J c J 


r n 


r -I r -1 

L -» L J 


I. J 




j ! 

1 1 























ML 



m 8 



OB- 



SP2 



5E 




32 


S2 


59 


39 


35 


55 


) r 1 




.40 


e 


4 


2S 


43 


1 1 


7 


31 




r " • • - ^ 

; 1 


44 


12 


0 


24 


47 


IS 


3 


27 


i 1 

^ 


I j 

1 1 


60 


16 


20 


46 


fi3 


19 


23 


31 






•57 


37 


3S 


53 


50 


30 


34 


S4 






41 


9 


5 


29 


42 


10 


6 


30 


r 1 

! ! 




4fi 


13 


1 


2» 


4« 


14 


2 


26 


1 1 

L J 


1 1 

1 ; 


61 


17 


21 


49 


62 


to 


22 


SO 








r ~ ■ 
1 




1 




r- 

1 

1 




1 


t n 

1 1 


r - - - T 

1 , 




1 

L - . 


1 

t 




1 

U _ 


1 

- - J 


t t 
J 1 
I r 


' t 
I 1 




r - • 

\ 


- ~ -) 

1 
1 




r - 
1 

\ 


1 

1 


r T 

1 • 


1 J 

< 1 




1 


I 

J 




% 

I. - 




1 
J 


1 * 
1 t 
» I 


1 1 
• 1 



.BP 



5ff IDA S 



m 11 0 




^ ' ^^^^ ^ ^ ^ ^ . ^ 



"t: — R» X X K < • ^ 



» 10B E 







BP 

1* * f 








Ri 














255 D 



-362- 



«I51¥:J*13G^55 (13) 



» 12 0 



,-500 



r 



CON 



UCO 
FCO 

aqbx.aobV 

QBx.OBV 

SS 1 
LAP 



STP 



5S2 
LCO 



ceo 

SS3 
PCO 



FIN 



ADR 



Dm 



Si 



PXM 



SEL2 



ASPx.ASPy 










SPr^SPy 








SP2 



D 



SPM 



SEL3 



K.L 



FOU 



SEL4 



0 — 
DOU 



rADD 



I MX I ill 



FOC 



LAT 



-CRS) 



-COV 



OS 



^ J 



-400 



PS 



^ft 13 0 



.500 



- CON 



UCO 
FCO 

AOEz.AQBy 

oex.oey 

SS 1 
LAP 



STP 

ASPx,ASPy|-*|ar 
5Px,SPy 
SS2 

LCO 



CCD 
SS3 

PCO 



FIN 



_tS£Ll 
ADR 



DIN 



ll 



PXM 



SEL5 



FOU 



SEL4 



0 — 

DOU 



-ADD 



SEL2 COV] ggW 
"ipT[D,rg1 tTD) I | -FI 

SPM r- K 



11 11 11 11^ 



FOC 



K,L 



PS 



LAT 



^PIM 



05 



^00 



PS 



-363- 



3#nn¥2-1361i55 (14) 



m 14 0 



X 



200" 



PS 



PS 



.71 



CPU 



RS 



RS 



--,73 



OS 



OS 

\\ 

ma 



T 

9 



-,400 



-364- 



